The authors followed up, from six months to as long as 13 years and two months, a series of patients who had been splenectomized for Banti's syndrome at their surgical department.
A study on preoperative pattern of plasma protein in Banti's syndrome was reported in a previous paper. 1 The present report discusses changes of plasma protein pattern in 8plenectomized cases with Banti's syndrome, particularly on the basis of long-term follow-up studies of the patients.
MATERIALS AND METHODS
Ninety-five cases in which the preoperative plasma protein study had been undertaken earlier1 were the subjects of present investigation. Following splenectomy, determination of plasma protein was achieved both at the time of discharge and follow-up. Postoperative hospitalization of these cases usually ranged between 21 and 40 days with the exceptional shortest record of 12 days and the longest of 118 days.
Follow-up cases were divided into four groups, namely, 17 cases examined between six months and two years, nine cases between two and five years, 12
cases between five and eight years and eight cases passed more than eight years postoperatively. Of these, the plasma protein determination was possible in 43 cases.
RESULTS
I. Changes in total plasma protein concentration 1 . Total plasma protein concentration before splenectomy and at the time of discharge Thirty-four cases were available for this study. Preoperative plasma protein determination of these 34 cases revealed that more than half of the cases, i.e., 19 cases (55.9%) had hypoproteinemia in contrast with 14 cases (41.2%) with normal total plasma protein levels. The ratio, however, was reversed at the time of discharge, 25 cases (73.5%) showing normal total plasma protein levels.
The mean total plasma protein concentration was 7.0 g/100ml before splenec tomy and 7.4 g/100ml at the time of discharge suggesting that splenectomy could improve the hypoproteinemic condition up to within the normal limits, although there were two exceptional cases which showed a marked reduction even after splenectomy.
2. Total plasma protein concentration before splenectomy and at the time of follow up Thirty-seven cases were available for this study (Fig. 1) . A group of 14 cases was followed up between six months and two years. Two cases with normal total plasma protein prior to splenectomy showed hypoproteinemia at the time of follow-up. Seven out of the 14 cases had hypoproteinemia after splenectomy, of after Splenectomy in Banti's Syndrome 23 which three cases showed normal values at the time of follow-up. The mean total plasma protein of these cases was 7.0 g/l00 ml before splenectomy and 7.2 g/100 ml at the time of follow-up.
A group of nine cases was followed up between two and five years. Of these, three out of four cases which had normal total protein preoperatively showed lower values at the time of follow-up. In one case, marked reduction from 8.0 to 6.4 g/100ml was noted, while a decrease in total plasma protein in the other two cases was of slight degree. Five cases with low preoperative total plasma protein showed an improvement, the level being within the normal limits at the time of follow-up in all these cases. In general, the cases of this group revealed a tendency toward increase of total plasma protein, the average level changing from 7.1 to 7.2 g/100ml.
A group of nine cases was followed up between five and eight years. Seven cases had low total plasma protein prior to operation. Three of these showed an improvement up to the normal value and one other case resulted in a marked increase from 6.5 to 8.7 g/100ml. Among the cases with low preoperative total plasma protein, two cases showed a marked decrease at the time of follow up. As a whole, an increasing tendency in total plasma protein was noticed with a shift of the average from 7.0 g/100ml of preoperative to 7.6 g/100ml of follow-up.
Among the five cases followed up later than eight years postoperatively, one case which had had high total plasma protein prior to splenectomy showed a decrease to 6.8 g/100ml. Of the two cases with normoproteinemia preoperatively, one case was found to have low value at the time of follow-up. The mean value was 7.3 g/100ml before splenectomy and 7.0 g/100ml at the time of follow-up with an inclination of slight decrease. 2. Albumin fraction before splenectomy and at the time of follow-up Seventeen cases were available for this comparative study. The results are shown in Fig. 2 . Of the 12 cases followed up between six months and two years, one case with normal preoperative level had low albumin level and one other case showed a considerable reduction from 52.0% to 36.7%. The majority of the cases had kept low levels of albumin fraction, though there was an increasing tendency with three exceptional cases whose albumin fractions were corrected by splenectomy up to the normal range. The mean value was 46.8% before splenectomy and 50.9% at the time of follow-up. In one case which underwent splenectomy more than five years before, albumin level was 45.5% prior to operation and 39.9% at the time of follow-up.
The mean albumin fraction of each group at the time of follow-up was as follows.
Since there were lack of cases in which the data of both preoperative and follow-up examinations were available, those in which albumin. fraction was measured only at the time of follow-up were also taken into account.
The mean albumin level was 51.6% in the group of 13 cases examined between six months and two years following splenectomy, 49.0% in the group of seven cases from two to five years, 48.6% in the group of eight cases from five to eight years and 50.9% in the group of six cases examined later than eight years postoperatively. All of these exceeded the preoperative mean albumin level (46.9%) of 43 cases with Banti's syndrome, although they did not reach the normal limits.
Shifts in mean albumin levels from preoperative to the time of follow-up are shown in Table 2 . Namely, the level was 48.6% at the time of discharge and 50.2% at the time of follow-up, indicating a gradual increase in albumin fraction. ‡V .
Changes in alpha-globulin fraction 1. Alpha-globulin fraction before splenectomy and at the time of discharge Fifteen cases were available for this study. Alpha-globulin level (per cent of total protein) at the time of discharge was found to have no definite tendency, half of the cases showing a decrease and the other half an increase. Mean a globulin level was 10.7% prior to splenectomy and 9.1% at the time of discharge.
2. Alpha-globulin fraction before splenectomy and at the time of follow-up Seventeen cases were available for this comparative study (Fig. 3) . Of the 12 cases followed up between six months and two years, a-globulin fraction was found somewhat increased in five cases in contrast with the other seven cases, which mostly showed a marked reduction. Of the four cases followed up between two to five years after splenectomy, one showed a remarkable increase from 5.5% before operation to a normal level (7.7%) at the time of follow-up, but the other three exhibited a tendency toward postoperative decrease of the a-globulin level. In one case, followed up between five and eight years, it was 7.7% before splenectomy which became 6.9% at the time of follow-up.
The mean a-globulin levels calculated including the cases whose fractions were measured only at the time of follow-up were : 7.8% in 13 cases followed up between two and five years, 7.6% in eight cases between five and eight years. When these were compared with 10.5% of overall mean value of preoperative cases, there was noticed a tendency of decrease at the time of follow-up. Furthermore, the shift of the mean a-gloublin level from the preoperative to follow-up also revealed that the fraction could gradually be corrected into the normal range by splenectomy (Table 2) . ‡W .
Changes in beta-globulin fraction 1. Beta-globulin fraction before splenectomy and at the time of discharge Fifteen cases were available for this comparative study. With an exception of one case whose preoperative low fraction level was improved to a normal level by the time of discharge, all the cases resulted in a reduction from 10 .7% of preoperative mean value to 9.6% at the time of discharge. Of these, two cases with high fraction levels preoperatively turned to have normal levels and the three cases with normal fraction levels prior to splenectomy showed low level at the time of discharge. 2. Beta-globulin fraction before splenectonz.y and at the time of follow-up Seventeen cases were available for this comparative study (Fig. 4) . Twelve cases followed up between six months and two years failed to show any definite changes of significance with 11.2% of mean fraction value before splenectomy and 11.1% at the time of follow-up. Of these, five cases had normal levels prior to operation which were reduced to two cases at the time of follow-up. Among the four cases followed up between two and five years, one case showed a normal frac tion level preoperatively and three cases at the time of follow-up. Their mean fraction value slightly decreased from 11.1% to 9.600. One case followed up between five and eight years showed a high value preoperatively which became normal at the time of follow-up. 2. Gamma-globulin fraction before splenectomy and at the time of follow-up Seventeen cases were available for this comparative study (Fig. 5) . Of the 12 cases followed up between six months and two years, majority of the cases showed a tendency of decrease with an exception whose preoperative normal fraction value increased to 21.1% at the time of follow-up. Overall mean value was 19.3% before splenectomy and 17.3%, at the time of follow-up. Four cases followed up between two and five years had high levels preoperatively with the average of 22.7%. Of these, two cases had normal and the rest low levels at the 1. Fibrinogen fraction before splenectomy and at the time of discharge Comparative study was made in 15 cases. Some showed a marked reduc tion and some resulted in an increase at the time of discharge without showing any definite tendency. The mean fibrinogen level was 12.8% preoperatively and 11.8% at the time of discharge failing to show any significant difference. 
Fibrinogen fraction before splenectomy and at the time of follow-up
Seventeen cases were available for this comparative study (Fig. 6 ). Twelve cases followed up between six months and two years showed little changes in the mean fraction values, namely, 12.7% before splenectomy and 13.3% at the time of follow-up. All the four cases followed up between two and five years showed an increasing tendency with an average of preoperative 7.8% to 20.2% at the time of follow-up. One case followed up between five and eight years had normal fraction value preoperatively which became high at the time of follow-up.
Follow-up mean fibrinogen levels calculated including those whose values were measured only at the time of follow-up were : 13.2% in 13 cases followed up between six months and two years, 17.3% in seven cases between two and five years, 12.9% in eight cases between five and eight years and 15.9% in six cases followed up later than eight years after splenectomy. All of these were higher than 10.2% of preoperative mean fraction value of 43 cases with Banti's syndrome. The shift of mean fraction values from preoperative through the time of discharge to follow-up resulted in a gradual increase as seen in Table 2 . ‡Z .
Changes in A/G ratio 1. A/G ratio before splenectomy and at the time of discharge Fifteen cases were available for this comparative study. The ratio increased in eight cases and decreased in seven cases by the time of discharge. Of the 13 cases which had low A/G ratio preoperatively, two cases showed higher ratio, while the remaining cases stayed within the range of low A/G ratio. However, the mean ratio slightly increased from 1.1 to 1.2 with a sign of little improvement.
A/G ratio before splenectomy and at the time of follow-up
Seventeen cases were available for this comparative study (Fig. 7) . Of the 12 cases followed up between six months and two years, five cases still showed low ratio. The remaining cases resulted in a marked increase, e.g., the number of the cases with normal ratio increased from two to five cases. The preoperative mean A/G ratio was low being 1.1 which became a normal value of 1.4 at the time of follow-up. Four cases were followed up between two and five years. Of the two cases with low ratio before splenectomy, one case had normal and the other had somewhat higher ratio at the time of follow-up. Two cases with normal ratio preoperatively showed little change at the time of follow-up. The mean ratio was 1.3 before splenectomy and 1.6 at the time of follow-up indicating there had been a marked improvement. One case followed up between five and eight years remained unchanged, staying below normal.
Follow-up mean A/G ratios calculated including those whose ratio was measur ed only at the time of follow-up were: 1.5 in 13 cases followed up between six months and two years, 1.5 in seven cases between two and five years, 1.3 in eight cases between five and eight years and 1.6 in six cases followed up later than eight years after splenectomy. All of these exceeded the preoperative level of 1.1 with considerable differences. A/G ratios before splenectomy, at the time of discharge and follow-up are shown in Table 2 . It has been revealed that the ratio gradually increases following splenectomy. In succession to the series of previous studies reported from our Department, the present authors studied the changes in plasma protein in 95 cases operated upon for Banti's syndrome, both at the time of discharge and follow-up.
DISCUSSIONS
As to the changes in total plasma protein after splenectomy, Suzuki2 observed that the majority of the cases resulted in a decrease, while Shibata3 and Kunii4 obtained an opposite result of an increasing tendency. The present study has revealed that the total plasma protein tends to increase following splenectomy. The fact that the total plasma protein was higher at the time of discharge than at the time of follow-up may be elucidated by the effects of blood transfusion or some other fluids therapy during the convalescent period. As to the postsplenectomy changes in fibrinogen, Araki5 noticed no obvious changes within a few weeks' observation. Although our data also failed to show any significant tendency, the mean fibrinogen value was found slightly increased both at the time of discharge and follow-up.
As to the postsplenectomy changes in A/G ratio, Araki5 out of the observa tion within a few weeks and Miwa6 from three to six months observation still noticed a decreasing tendency. Our data in 15 cases measured at the time of discharge did not show any variations except a tendency of slight increase . Long time follow-up in 19 cases indicated that, with the lapse of time, A/G ratio tended to be improved close to the normal range with the ratio of 1.1 before splenectomy, 1.2 at the time of discharge and 1.5 of the normal ratio at the time of follow-up. The present investigation on the postsplenectomy changes in plasma protein picture has revealed that the total plasma protein tends to increase following splenectomy, in most of the cases reaching the normal limit. Albumin fraction as well as A/G ratio could also be corrected into the normal ranges. As to the changes in plasma protein fractions, although the definite conclusion is far from clear due to the lack of cases in which the plasma protein fractions could be measured both before splenectomy and at the time of follow-up, the tendency has been noticed that the splenectomy was effective in improving the value of each plasma protein fraction.
